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57] ABSTRACT

The present invention relates to a direct connector type
magnetic revolution sensor for detecting the number of
revolutions of a rotating axis in for example an automotive
transmission, and 1ntended to present reliable, yet
Inexpensive, magnetic revolution sensors, with which the
varying connector specifications are easily met by using a
detection block as the common component.

The magnetic revolution sensor comprises a detection
block(2); a cap(1) for protecting the block; and a connector
block(3) having a flange(3a) on which a space for installing
said detection block(2) and said cap(1) is provided, as well
as connector terminals(10) in the other end thereon sepa-
rated by said flange(3a). The detection block(2) attached on
said 1nstalling space bemg electrically coupled with said
connector terminals (10). The detection block, a key com-
ponent for the reliability, 1s used as the common constituent
component having an established reliability. Thus, when
meeting a new connector specification of a customer, a new
magnetic revolution sensor may be made available by modi-
fying only the connector block and the cap; without sacri-
ficing the reliability, suppressing the accompanying cost.
The leadtime needed for development work 1s significantly
reduced either.

9 Claims, 8 Drawing Sheets
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MAGNETIC SENSOR WITH DETECTION
BLOCK, CONNECTOR BLOCK AND CAP/
COVER

TECHNICAL FIELD

The present mvention relates to a direct connector type
magnetic revolution sensor for detecting the number of
revolutions of an axis of rotation 1n for example a car
fransmission.

BACKGROUND ART

A conventional magnetic revolution sensor 1s described
referring to FIG. 7.

In FIG. 7, symbol 3 represents a connector block com-
prised of an insulation material. The connector block 3
comprises a bias magnet 7 fixed mechanically 1n one end, a
magnetic detector 8 attached mechanically to said bias
magnet, and a circuit section 3 electrically coupled with said
magnetic detector 8 via a relay terminal 6 provided 1n said
connector block 3. Also a cap 1 for protecting the magnetic
detector 8 etc. 1s provided mechanically fixed to a flange 3a
of said connector block 3. In the other end, being separated
by said flange 3a, of said connector block 3 1s a male
connector section 3b which provides connector terminals 10
electrically coupled to said circuit section 3.

In the following, the operation will be described with
reference to FIG. 8. When a revolving magnetic member 9
having a protrusion 9a comes close to the tip top of cap 1 a
magnetic circuit 1s formed with said bias magnet 7 with said
magnetic detector 8 1n between. The density of magnetic
flux to be given to said magnetic detector 8 varies depending
on the relative positioning between said protrusion 9a and
said bias magnet 7. The variation 1s converted nto electrical
signal, which 1s processed by said circuit section 5 to be
outputted as a sensor signal from said male connector
section 3b.

In the above described conventional direct connector type
magnetic revolution sensor, however, the connector section
had to be manufactured in accordance with varying speci-
fications of customers. Which means the moulds have to be
prepared for each of the customer specifications, and the
reliability has to be confirmed for each of the sensors. This
naturally gives an adverse effect on the time and the
manpower, providing a negative influence on the product
cost. Thus the performance per cost was low for a product
manufactured by moulding process.

The present i1nvention 1s aimed to solve the above
described problems, and intended to present a reliable, yet
Inexpensive, magnetic revolution sensor 1n which the modi-
fication of connector specifications is €asy.

DISCLOSURE OF THE INVENTION

A magnetic revolution sensor according to the present
invention comprises a detection block, a cap for protecting
the detection block, and a connector block having a flange
provided with a space for installing said detection block and
said cap, as well as connector terminals in the other end
thereon separated by said flange, said detection block being
clectrically coupled with said connector terminals.

With the above described constitution, a magnetic revo-
lution sensor can meet the varying connector specifications
of many customers, by moditying only the connector block
and the cap. The detection block, being the key component
for the reliability, may be used as the common constituent
component with which a sufficient reliability 1s established.
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Thus, when meeting a new requirement of a customer, a new
magnetic revolution sensor may be made available by modi-
fying only the connector block and the cap; suppressing the
accompanying cost, and without sacrificing the reliability.
The leadtime needed for the development 1s much reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an assembly chart showing a magnetic revolu-
fion sensor according to a first embodiment of the present
invention.

FIG. 2 1s a front view of the magnetic revolution sensor
of FIG. 1.

FIG. 3 1s a side view of the magnetic revolution sensor of
FIG. 1.

FIG. 4 1s an assembly chart showing a magnetic revolu-
tfion sensor according to a second embodiment of the present
invention.

FIG. 5 1s a top view of a detection block of the magnetic
revolution sensor of FIG. 4.

FIG. 6 1s an assembly chart showing a magnetic revolu-
fion sensor according to a third embodiment of the present
invention.

FIG. 7 1s an assembly chart showing a prior art magnetic
revolution sensor.

FIG. 8 1s a chart describing the operation of the magnetic
revolution sensor of FIG. 7.

BEST MODE FOR CARRYING OUT THE
INVENTION

EMBODIMENT 1

In the following, a magnetic revolution sensor according,
to a first embodiment of the present mvention will be
described referring to FIG. 1. As shown i FIG. 1, a
magnetic revolution sensor according to the present embodi-
ment 1s comprised of three major blocks; a detection block
2, a cap 1 for protecting the detection block, and a connector
block 3 for the installation of the foregoing two items. Said
connector block 3 1s provided with a space 34 for installing
the detection block 2 1n one end separated by the flange 34,
and a male connector section 3b 1n the other end. Said
detection block 2 comprises a holder 4 comprised of an
insulation material, a bias magnet 7 mechanically fixed to
one end of said holder 4, a magnetic detector 8 mechanically
attached to said bias magnet 7, and a circuit section 3
clectrically coupled with said magnetic detector 8 via a relay
terminal 6 provided on said holder 4. Leadwires of said
magnetic detector 8 are welded by electric resistance weld-
ing to the relay terminal 6, meanwhile said circuit section §
1s constituted on a flexible circuit board.

Said detection block 2 1s coated with a water-repellent
material, and 1s tentatively fixed by a rib 3e provided on the
installation space 3d of said connector block 3, and finally
fixed to said connector block 3 by gluing. Said cap 1 1s made
to have a thinner wall thickness at the top part where the
magnetic detector 8 of said detection block 2 1s faced, and
1s provided with an O-ring 11 for oil sealing on the outer
surface, and 1s fixed to a groove 3¢ provided on flange 3a of
said connector block 3 by ultrasonic welding.

Said connector terminals 10 are disposed on said connec-
tor block 3, 1n the other end of said cap 1 and said detection
block 2 separated by said flange 3a; one end of which 1s led
to said installation space 3d, the other end to said male
connector section 3b, for electrically coupling said detection
block 2 and said connector terminals 10.
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The assembly of a magnetic revolution sensor according,
to the present embodiment 1s started with the assembly of
detection block 2. Bias magnet 7 1s glued or by such other
method to holder 4, on the tip top of bias magnet 7 a
magnetoresistive element or a semiconductor-type magne-
toresistive element 1s attached by gluing as the magnetic
detector 8. Leadwire of magnetic detector 8 1s electrically
connected with one end of relay terminal 6 by electric
resistance welding. The other end of relay terminal 6 is
clectrically connected by soldering with circuit section 5

disposed on holder 4. This completes the provisional assem-
bly of the detection block 2.

The above described detection block 2 1s attached to
connector block 3 by fitting the holder 4 to the installation
space 3d; first tentatively fixed by rib 3¢ provided on the
installation space 3d, and then finally fixed by gluing.
Circuit section 5 1s electrically connected by soldering to
connector terminals 10 of connector block 3. The connector
block 3 on which the detection block 2 1s mounted 1s
attached with a cap 1 for protecting the detection block 2; the
cap 1 1s ultrasonic-welded to groove 3¢ provided on flange
3a of connector block 3. On the opening surface of cap 1, a
ring protrusion la whose cross section has a triangle shape
1s provided; to be welded to flange 3a 1n the vertex of the
friangle of protrusion 1la.

A magnetic revolution sensor thus assembled 1s consti-
tuted into a version as shown 1n FIG. 2 and FIG. 3, to be
installed 1n an automotive transmission etc. The O-ring 11
provided around the outer surface of cap 1 works by its
clasticity to fix the sensor against the iner wall surface of
a hole provided 1n a transmission eftc.

When different specifications, for example a different
shaped male connector section 3b for meeting a customer
connector, a different protrusion length from flange 3a of
magnetic detector 8, are requested by customers, a magnetic
revolution sensor according to the present embodiment can
satisfy the requirements by providing only a plurality of
connector blocks 3 having different shaped male connector
section 3b, or different protrusion length .2 of connector
terminals 10 over the flange 3a, and a plurality of caps 1
having different protrusion length L1, with the detection
block 2, a sensor, used as the common component.

A magnetic revolution sensor according to the present
embodiment 1s provided with cap 1 whose wall thickness 1s
thinner at the top part, so as the magnetic detector 8 of
detection block 2 makes a closer access to a protrusion 9a of
revolving magnetic substance 9. The magnetic flux in the
magnetic circuit comprising bias magnet 7 becomes denser;
as a result, the operational reliability within a range of
magnetic sensitivity of magnetic detector 8 1s increased and
the detection accuracy 1s 1improved.

In a magnetic revolution sensor according to the present
embodiment, cap 1 1s welded to flange 3a of connector block
3 by ultrasonic welding, and O-ring 11 provided on the outer
surface of cap 1 presses the inner wall surface of a hole
provided 1n a transmission etc.; therefore, the oil-sealing
character 1s enhanced. Furthermore, the detection block 2 1s
coated with a water-repellent material; therefore, even 1n a
case when the inside of cap 1 1s mnvaded by water the
magnetic detector 8, circuit section S etc. are less affected by
the water.

Now 1n the following, the operation will be described
referring to FIG. 8. As shown 1 FIG. 8, when a revolving
magnetic substance 9 having protrusion 9a 1s placed 1in
proximity with the tip top of cap 1, a magnetic circuit 1s
formed with said bias magnet 7, with said magnetic detector
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8 1n between. The density of magnetic flux to be applied on
said magnetic detector 8 varies according to the change in
the relative positioning between said protrusion 9a and said
bias magnet 7, and the variation 1s converted into electric
signal, which 1s processed by said circuit section 5 to be
outputted from said male connector section 3b as the sensor

signal.

In the present embodiment, the circuit section 5 of detec-
tion block 2 may be formed by using the relay terminal 6

provided on said holder 4 as the circuit wiring.

Although 1n the present embodiment one end of the
connector block 3 1s made as a male connector, 1t may of
course be a female connector 1nstead.

EMBODIMENT 2

In the following, a magnetic revolution sensor according,
to a second embodiment of the present invention 1s
described referring to FIG. 4. A magnetic revolution sensor
of the present embodiment 1s comprised of three major
blocks as 1llustrated mn FIG. 4; a detection block 2, a
connector block 3 comprising a case section 21 for housing
the detection block, and a cover 25. Said connector block 3
comprises a case section 21 for accepting the detection block
2, a flange 3a and a male connector section 3b. Said
detection block 2 comprises a holder 4 comprised of an
insulation material, a bias magnet 7 mechanically fixed to
one end of said holder 4, a magnetic detector 8 attached to
said bias magnet 7, a circuit section 5 electrically connected
with said magnetic detector 8 via a first relay terminal 6a
provided on said holder 4, and a second relay terminal 6b
clectrically connected with the circuit section 5. The lead-
wire of said magnetic detector 8 1s connected with the first
relay terminal 6a by electric resistance welding, said circuit
section 3 1s consfituted on a flexible circuit board.

The above described detection block 2 1s provided with a
ouide groove 28 and a pair of key protrusions 23 on the
holder 4, as shown 1n FIG. 4 and FIG. 5; and 1s coated with
a water-repellent material. The detection block 1s tentatively
fixed 1n the case section 21 of said connector block 3, and
then finally glued to said connector block 3. Said case
section 21 has a wall thickness thinner at the tip top where
magnetic detector 8 of said detection block 2 1s faced, and
1s provided with O-ring 11 at the outer surface. The above
described case section 21 1s provided with a key groove 22
for accepting the key protrusion 23 of said detection block
2 and a guide protrusion 27 for guiding the guide groove 28
of said detection block 2.

Said connector terminals 10 are provided 1n a space on
said connector block 3, sharing a border with the opening of
said case section 21; one end being guided to the opening of
sald case section 21, the other end to said male connector
section 3b. Said detection block 2 and said connector
terminals 10 are electrically coupled.

The assembly of a magnetic revolution sensor according,
to the present embodiment 1s started with the assembly of
detection block 2. On the holder 4, a bias magnet 7 1s fixed
by gluing or such other method, and a magnetoresistive
clement or a semiconductor-type magnetoresistive element
1s glued as the magnetic detector 8 to the tip top of bias
magnet 7. Leadwire of the magnetic detector 8 1s electrically
connected by electric resistance welding with one end of a
first relay terminal 6a provided on the holder 4. The other
end of first relay terminal 6a 1s electrically connected by
soldering with a circuit section § attached on the holder 4.
The circuit section 5 1s electrically connected by soldering
with a second relay terminal 6b. This completes the prepa-
ratory assembly of detection block 2.
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The above described detection block 2 on holder 4 1s then
put 1nto the case section 21 of connector block 3; tentatively
mounted with the guide groove 28 fitted with the guide
protrusion 27 and the key protrusion 23 with the key groove
22, and then finally fixed by gluing. The above described key
protrusion 23 has a thicker part 23a, which part 1s mserted
into the key groove 22. The holder 4 of the above described
detection block 2 1s provided with a through hole 26 for
keeping the mside atmospheric pressure of case section 21
identical to the outside. The second relay terminal 6b of
circuit section S 1s electrically connected by soldering with
the connector terminals 10 of connector block 3. After the
detection block 2 1s built 1n, the connector block 3 1s attached
with a cover 25; the cover 25 1s ultrasonic-welded to the
ogroove 3¢ provided around the opening of case section 21 of
connector block 3. The above described cover 25 1s provided
at the bottom surface with a ring protrusion 25a whose cross
section has a triangular shape, the vertex part of ring
protrusion 254 1s welded around the opening of case section.
Final fixing of the detection block 2 to the holder 4, after
being housed 1n the case section 21, may be conducted either
by thermal calking of a rib 24.

A magnetic revolution sensor thus assembled 1s built in an
automotive transmission etc. The O-ring 11 provided around
the outer surface of cap 1 works by its elasticity to fix the
sensor against the mner wall surface of a hole provided 1n a
fransmission etc.

When different specifications, for example a different
shaped male connector section 3b for meeting a customer
connector, a different protrusion length from flange 3a of
magnetic detector 8, are requested by customers, a magnetic
revolution sensor according to the present embodiment can
satisty the requirements by providing only a plurality of
connector blocks 3 having different shaped male connector
section 3b, or different protrusion length of connector ter-
minals 10 over the flange 3a, using the detection block 2, a
sensor, as the common constituent component.

In a magnetic revolution sensor according to the present
embodiment, the wall thickness of case section 21 1s made
thinner at the tip top part, so as the magnetic detector 8 of
detection block 2 makes a closer access to a protrusion 9a of
revolving magnetic substance 9. Therefore, the magnetic
flux 1n the magnetic circuit comprising bias magnet 7
becomes denser; as a result, the operational reliability within
a range ol magnetic sensitivity of magnetic detector 8 1s
increased and the detection accuracy 1s improved.

In a magnetic revolution sensor according to the present
embodiment, an O-ring 11 provided on the outer surface of
case section 21 presses the inner wall surface of a hole
provided 1n a transmission etc.; therefore, the oil-sealing
character 1s enhanced. Furthermore, the detection block 2 1s
coated with a water-repellent material; therefore, even in a
case when the 1nside of case section 21 1s invaded by water
the magnetic detector 8, circuit section 5 etc. are less
affected by the water.

Although a magnetic revolution sensor of the second
embodiment has a structure 1in which the direction of male
connector section 3b 1s right-angled to the direction of case
section 21, 1t may take other structure in which the direction
of male connector section 3b 1s facing opposite to that of the
case section 21 as shown in FIG. 6.

INDUSTRIAL APPLICABILITY

As described 1n the above, the present invention makes it
possible to present highly reliable, yet inexpensive magnetic
revolution sensors that meet the diversified connector

6

requirements due to different connector specifications at
customers, by modifying only the connector block and the
cap. The detection block, being a key component bearing a
decisive factor for the operational reliability, remains

5 unmodified to be used as the common component having an
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established reliability.
What 1s claimed 1s:

1. A magnetic revolution sensor comprising:
a detection block comprising a magnetic detector;
a cap for protecting the detection block; and

a connector block which comprises a flange provided with
a space for 1nstalling said detection block and said cap,
and connector terminals provided in a different end
thercon separated by said flange, said detection block
and said connector terminals being electrically
coupled;

saild cap having a wall thickness which thinner at a

location adjacent said magnetic detector of said detec-
tion block,

wherein said cap 1s ultrasonic-welded to an installation
space of said connector block.
2. A magnetic revolution sensor, comprising:

a detection block comprising a magnetic detector;
a cap for protecting the detection block; and

a connector block which comprises a flange provided with
a space for installing said detection block and said cap,
and connector terminals provided 1n a different end
thercon separated by said flange, said detection block
and said connector terminals being electrically
coupled;

saild cap having a wall thickness which thinner at a
location adjacent said magnetic detector of said detec-
tion block,

said detection block comprising:

a holder comprised of an insulation material,

a bias magnet mechanically fixed to one end of said
holder, said magnetic detector mechanically attached
to said bias magnet, and

a circuit section electrically coupled with the magnetic
detector via a relay terminal provided on said holder,

wherein said relay terminal and leadwire of said magnetic
detector are coupled by means of electric resistance
welding.,

3. A magnetic revolution sensor comprising;:

a detection block comprised of a holder of an i1nsulation
material, a bias magnet mechanically fixed to one end
of said holder, a magnetic detector mechanically
attached to said bias magnet, and a circuit section
clectrically coupled with the magnetic detector via a
relay terminal provided on said holder, being coated
with a water-repellent material;

a connector block having a space for installing said
detection block 1n one end, and a connector section 1n
the other end thereon separated by a flange; and

a cap which 1s to be ultrasonic-welded on the flange of
said connector block for protecting the detection block
fixed on said connector block 1n the installation space,
and 1s provided with an O-ring for oilsealing on the
outer surface; wherein

the circuit section of said detection block 1s electrically
coupled with connector terminals provided on said
connector block so as the sensor signal from said
magnetic detector 1s outputted to said connector sec-
tion.
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4. A magnetic revolution sensor comprising:

a detection block comprising a magnetic detector;

a connector block having a flange 1n a case section for
housing the detection block, and connector terminals 1n
the rear end thereof separated by the flange; and

a cover for closing the opening of the case section on said
connector block;

wherein said detection block housed 1n said case section
of said connector block 1s electrically coupled with said
connector terminals of said connector block,

a guide groove that fits to a guide protrusion provided
within said case section of said connector block, and

a key protrusion that fits to a key groove provided within
said case section; the detection block 1s tentatively
fixed to said connector block by the coupling of said
key protrusion to said key groove, and then finally fixed
by gluing.

5. The magnetic revolution sensor of claim 4, wherein

said detection block comprises;

a holder comprised of an 1nsulation material,

a bias magnet mechanically fixed to one end of said
holder, said magnetic detector mechanically attached to
said bias magnet,
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a circuit section electrically coupled with the magnetic

detector via a first relay terminal provided on said
holder, and

a second relay terminal for connecting the circuit section
oult.

6. The magnetic revolution sensor of claim 5, wherein
said circuit section 1s constituted on a flexible circuit board
provided on said holder.

7. The magnetic revolution sensor of claim 5, wherein
said circuit section 1s constituted with said relay terminal
provided on said holder as wiring of the circuait.

8. The magnetic revolution sensor of claim 4, wherein the
wall thickness of said case section of said connector block

1s made thinner 1n a tip top area where the magnetic detector
of said detection block 1s faced.

9. The magnetic revolution sensor of claim 4, wherein the
holder of said detection block 1s provided with a through
hole for keeping the outside and the inside of said case
section through.
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